ABSTRACr A histological study was made of pulmonary arteries at the necropsies of nine patients who died after the ingestion of denatured rapeseed oil during the epidemic which occurred in Spain in May 1981. Lesions found in the elastic pulmonary arteries were characterised by pronounced intimal proliferation of an oedematous nature, accumulation of large vacuolated cells within the media, and loss of vascular smooth muscle. In muscular pulmonary arteries there was pronounced medial hypertrophy and intimal proliferation, which was so severe in one case that it completely occluded the arterial lumen. Foamy cells were found in the intima. Muscularisation was seen in the walls of pulmonary arterioles.
Cases of pulmonary hypertension have been described secondary to the ingestion of herbal infusions'-4 and the intravenous administration of lipids.5 Similar cases have been reported after the use of various pharmacological agents.6 From 1965 to 1968 an increase in the incidence of primary pulmonary hypertension was seen in West Germany, Austria, and Switzerland, coinciding with the prescription of aminorex7 (2-amino-5-phenyl-2-oxozoline) to obese people for weight reduction. These lesions have never been successfully reproduced in the laboratory. An experimental model for the study of pulmonary hypertension has, however, been achieved by administering preparations derived from certain species of Crotalaria (C spectabilis, Cfulva, C laburnoides) to rats and mice. 4 A case has also been reported from Tanzania3 that can reasonably be suspected as being of this aetiology. Similar lesions were found at necropsy in three infants with pulmonary lesions who had had parenteral nutrition with lipids.5 In Spain we have witnessed an epidemic produced by ingestion of denatured rapeseed oil which affected about 18 000 people, of whom 327 have died so far. Some of these patients developed vascular lesions characteristic of pulmonary arterial hypertension, accompanied by general vascular damage.89 In this paper we describe the vascular pulmonary lesions found at necropsy in Address for reprint requests: Dra Fernindez-Segoviano, Departamento de Anatomfa Patol6gica, Hospital Central de la Roja, Avda, Reina Victoria 26, Madrid (3) , Spain.
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nine patients who suffered from this disease.
Methods
We studied the postmortem appearances in nine patients who died after ingestion of rapeseed oil. They were admitted to hospital during the epidemic, which began in Spain in May 1981 and was characterised by dry cough, dyspnoea, fever, and cutaneous phenomena. These symptoms resolved spontaneously 15-20 days after their onset. None of our patients died during this initial period; the first death occurred 45 days and the last 243 days after the beginning of the symptoms.
In each case the necropsy was carried out immediately after death. The lungs were placed in 4% formaldehyde. Blocks 
Discussion
The mechanism by which oral administration of some species of Crotalaria produces pulmonary (Haematoxylin and eosin, x400.) hypertension is not clear. An active element found in the seeds, pyrollizidine alkaloid monocrotaline,'-4 is metabolised by the liver into toxic substances, and these could be the factors triggering pulmonary hypertension. In the three cases cited above in which intravenous lipids had been administered no fundamental mechanism was established, and the lipids could have contributed to exacerbate a pulmonary vascular lesion already present.5 The basic toxic agent found in the denatured rapeseed oil ingested by our patients is oleanilid, produced as a reaction of acetanilide with fatty acids.
The similarity of the lesions observed in our cases to those associated with radiation,'0 systemic sclerosis, ingestion of certain drugs, and intravenous nutrition rich in polyunsaturated lipids suggests that a similar mechanism may be responsible. Fibrogenesis" would be stimulated by the proliferation and migration of myointimal cells because of elements passing from the blood through the damaged endothelium. Endothelial damage appears to have been the first lesion observed in those cases where lung biopsy was carried out during the acute phase of the illness.
Free radicals could also encourage vascular thrombosis'3 by direct action on the platelets or by inhibiting the synthesis of prostacyclin at the level of the vascular endothelium and so facilitating adhesion of the platelets to the endothelium. This would explain the occurrence of thrombosis, which has been a frequent and in some cases very severe lesion in patients suffering from the toxic oil syndrome. In our series five of the nine patients had thrombotic lesions, which were the cause of death.
We are now carrying out experimental work on pigs.'4 Denatured rapeseed oil, like that ingested by our patients, was given to one group. A second group received the same oil with vitamin E, while a third group served as controls. Necropsies performed on these animals between 45 days and four months showed vascular lesions consistent with vasculitis, endothelial proliferation with vacuolisation of the cytoplasm, and focal necrosis as well as thrombosis. In the group that had received vitamin E the lesions were less severe.
These results and the possibility of reproducing some of the lesions support the theory that free radicals are active in the production of this disease.
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